Purification and properties of malate dehydrogenase from the extreme thermophile Bacillus caldolyticus.
The enzyme malate dehydrogenase (EC 1.1.1.37) from an extreme thermophile B. Caldolyticus was purified to about 91% homogeneity. The molar mass of the enzyme was determined as 73 000 daltons and it is composed of two subunits, each with a molar mass of 37 000. Initial velocity studies with oxaloacetic acid and NADH as substrates at pH 8.1, over a range of temperatures, indicates that the enzyme operates via a sequential type mechanism. Van't Hoff plots of the kinetic parameters displayed sharp changes in slope at characteristic temperatures, whereas the Arrhenius plot exhibited no such breaks over the temperature interval investigated. The enzyme was found to be stable at 41 degrees C and lower temperatures. At 51 degrees C and 59 degrees C an almost immediate 20% reduction in activity was obtained, but no further inactivation occurred during the 60 min of incubation. At 59 degrees C the enzyme lost 50% of its initial activity in about 38 s. High concentration of NADH was observed to greatly stabilize the enzyme at that temperature. It is suggested that the slope changes in the Van't Hoff plots and the stability profiles at 51 degrees C and 59 degrees C are representative of a temperature induced conformational change in the enzyme.